We present Space Telescope Imaging Spectrograph observations of 14 nearby low-luminosity active galactic nuclei, including 13 LINERs and 1 Seyfert, taken at multiple parallel slit positions centered on the galaxy nuclei and covering the Hα spectral region. For each galaxy, we measure the emission-line velocities, line widths, and strengths, to map out the inner narrow-line region structure, typically within ∼100 pc from the galaxy nucleus. There is a wide diversity among the velocity fields: in a few galaxies the gas is clearly in disk-like rotation, while in other galaxies the gas kinematics appear chaotic or are dominated by radial flows with multiple velocity components. In most objects, the emission-line surface brightness distribution is very centrally peaked. The [S II] line ratio indicates a radial stratification in gas density, with a sharp increase within the inner 10-20 pc, in the majority of the Type 1 (broad-lined) objects. The electron-density gradients of the Type 1 objects exhibit a similar shape that is well fit by a power law of the form n e = n 0 (r/1 pc) α , where α = −0.60 ± 0.13. We examine how the [N II] λ6583 line width varies as a function of aperture size over a range of spatial scales, extending from scales comparable to the black hole's sphere of influence to scales dominated by the host galaxy's bulge. For most galaxies in the sample, we find that the emission-line velocity dispersion is largest within the black hole's gravitational sphere of influence, and decreases with increasing aperture size toward values similar to the bulge stellar velocity dispersion measured within ground-based apertures. We construct models of gas disks in circular rotation and show that this behavior can be consistent with virial motion, although for some combinations of disk parameters we show that the line width can increase as a function of aperture size, as observed in NGC 3245. Future dynamical modeling in order to determine black hole masses for a few objects in this sample may be worthwhile, although disorganized motion will limit the accuracy of the mass measurements.
INTRODUCTION
With its ∼ 0.
′′ 1 resolution, the Space Telescope Imaging Spectrograph (STIS) aboard the Hubble Space Telescope (HST) has provided the exceptional ability to spatially resolve gas kinematics within the gravitational sphere of influence of the putative central black hole in nearby galaxies. Resolving the gas kinematics very close to the black hole allows for the determination of black hole mass in a relatively straightforward manner, provided that the gas is in Keplerian rotation in a thin, disk-like structure. STIS has thus had a major impact on the field of supermassive black hole detection in galactic nuclei, and data from STIS have con-tributed greatly toward establishing the correlations between black hole mass and host-galaxy properties, such as those with the stellar velocity dispersion (Ferrarese & Merritt 2000; Gebhardt et al. 2000; Tremaine et al. 2002) and bulge luminosity (Kormendy & Gebhardt 2001) .
More recently, ground-based integral field unit (IFU) observations have provided two-dimensional (2D) kinematic information on the ionized gas in galaxy centers (Sarzi et al. 2006; Dumas et al. 2007 ). Additionally, ground-based IFU observations with the assistance of adaptive optics have produced gas dynamical black hole mass measurements (Hicks & Malkan 2007; Neumayer et al. 2007) . Without the use of adaptive optics, however, ground-based observations are usually unable to resolve scales comparable to the black hole radius of influence in nearby galaxies. Although STIS is a long-slit instrument, 2D information similar to IFU data can be obtained with STIS by using multiple slit positions.
Even with the past decade of high-resolution observations, only about 30 dynamical black hole mass measurements have been made (Ferrarese & Ford 2005) . Consequently, searching for regular gas velocity fields dominated by gravitational motion is essential for extending the number of black hole mass measurements and further establishing the connections between black holes and host galaxies. While searching for regular gas velocity fields is clearly important, it appears, however, that they are fairly rare. Instead, complicated and chaotic emission-line velocity fields are more commonly found near the centers of galaxies (Ho et al. 2002; Atkinson et al. 2005) . Although only upper limits on the black hole mass can be estimated using gas dynamical modeling in these situations , subarcsecond-resolution observations can still be useful for studying the dynamical state of the gas and searching for radial motions that might be related to active galactic nucleus (AGN) fueling or outflows. Modeling AGN outflows on subarcsecond scales (Capetti et al. 1996; is important for furthering our understanding of the connection between AGN feedback and host-galaxy properties. Of particular interest are the connection to star formation, the growth of the supermassive black hole, and how gas may be driven out from the host galaxy as predicted in some feedback scenarios (Springel et al. 2005; Hopkins et al. 2006; Sijacki et al. 2007) .
Moreover, the narrow-line region (NLR) velocity dispersion (σ g ), often measured from the width of the [O III] λ5007 line, may provide a reasonable estimate of the host-galaxy stellar velocity dispersion (σ ⋆ ), albeit with substantial scatter (Nelson & Whittle 1996; Greene & Ho 2005) . Detailed NLR studies are essential in understanding the origin of the scatter in the σ g -σ ⋆ relationship. This relationship can be useful for distant and luminous AGNs where measurement of the stellar velocity dispersion is not feasible (Salviander et al. 2007; Shields et al. 2003) . Using the narrow emission-line widths as a proxy for stellar velocity dispersion is only meaningful if the NLR gas is dominated by virial motion in the host-galaxy bulge and not by the gravitational influence of the black hole or nongravitational motions. Therefore, outflows and similar nongravitational motions, which can disrupt viral motion, are one potential cause of the scatter in the σ g -σ ⋆ relationship.
While nongravitational motions are clearly important in setting the narrow-line widths in AGNs with strong outflows, there can be an important contribution to the line widths from nongravitational motion even in objects that are not outflow-dominated. From HST STIS observations, Verdoes Kleijn et al. (2006) found that circumnuclear gas in Fanaroff-Riley 1 radio galaxies typically has an intrinsic velocity dispersion in excess of that expected from purely gravitational motion in the host-galaxy potential. They concluded that this excess line width is driven by the injection of energy by the AGN, although there was no obvious relationship between the AGN radiative luminosity and the magnitude of the nongravitational line dispersion.
Other origins for the scatter were studied by Greene & Ho (2005) using a large sample of Sloan Digital Sky Survey (SDSS) type 2 AGNs. They looked for correlations of nuclear properties (radio power, AGN luminosity, Eddington ratio), as well as global properties (host-galaxy morphology, local environment, star-formation rate), with the excess line width, defined to be the difference between the dispersion of the [O III] λ5007 line and the stellar velocity dispersion. They found a strong correlation between the excess line width and Eddington ratio, where larger excess line widths, indicative of outflowing gas, were seen in the higher Eddington ratio objects.
Another potential explanation for the scatter in the σ g -σ ⋆ relationship is the effect of observational aperture size. Rice et al. (2006) investigated the relationship between line width and aperture size in a sample of nearby Seyferts using single-slit STIS observations. They found a wide range of behavior in how the widths of the [O III] λ5007 and [S II] λλ6716, 6731 lines varied as a function of radius, but the most common trends were either a roughly constant width or an increase in width with increasing aperture size. Their analysis showed that the line widths measured within the largest STIS aperture were systematically smaller by 10%-20% than both the stellar velocity dispersion and the line widths measured within a ground-based sized aperture. They concluded that the smaller line width measured within the randomly oriented STIS slit is the result of sampling a smaller portion of the velocity field than the larger ground-based aperture.
Beyond the σ g -σ ⋆ relationship, we can address other open questions concerning low-luminosity AGNs. Laor (2003) pointed out that while the NLR in luminous AGNs occurs on scales of tens of parsecs, where its dynamics are dominated by the bulge, the NLR in low-luminosity AGNs is more compact, and its dynamics could be dominated by the black hole. It is therefore interesting to ask whether the narrow-line widths in low-luminosity AGNs are set by the black hole or by the bulge potential.
The NLR emission lines also provide information on ionization mechanisms. Spectra of low-ionization nuclear emission-line regions (LINERs; Heckman 1980) can be reproduced with photoionization models involving a nonstellar continuum and low ionization parameters (Ferland & Netzer 1983; Halpern & Steiner 1983) , but high electron densities, as well as a large range of densities, are needed in order to reproduce the strength of the [O III] λ4363 line (Filippenko & Halpern 1984; Filippenko 1985; Ho et al. 1993) . Filippenko & Halpern (1984) demonstrated that such conditions exist in the LINER NGC 7213, and that there is a correlation between line width and the critical density for collisional deexcitation. A similar relationship between line width and ionization potential was also previously seen in Seyferts (Pelat et al. 1981) . This implied that the NLR is not a homogeneous environment, but must have radial gradients in velocity and density. In ground-based spectra these spatial gradients were generally unresolved, but using STIS it is possible to directly resolve the density gradients in the inner NLR (Barth et al. 2001a; Shields et al. 2007) . It is therefore of interest to determine what fraction of LINERs show spatially resolved density gradients, and whether the type 2 LINERs, where a central photoionizing source is not always seen, exhibit density gradients.
In this paper, we present multislit HST STIS observations of 14 low-luminosity AGNs, including 13 LINERs and 1 Seyfert. We use the high spatial resolution of STIS to map out the 2D kinematic structure of the NLR within the inner ∼ 100 pc, and search for velocity fields that show signs of regular rotation for which gas dynamical modeling may be performed. The subarcsecond resolution STIS data also allow us to detect electron-density gradients through the [S II] λ6716/λ6731 line ratio diagnostic. Finally, we examine how the [N II] line width varies as a function of aperture size over spatial scales ranging from those comparable to the black hole sphere of influence to scales dominated by the bulge.
OBSERVATIONS AND DATA REDUCTION
Our goal is to examine the NLR of low-luminosity AGNs through STIS spectra of the Hα spectral region at multiple slit positions. Eight galaxies observed under program GO-7354 (PI Dressel) fit this description, and we retrieved those from the HST archive. We combined these eight galaxies with six galaxies that were observed as part of our own program, , to arrive at a sample of 14 galaxies. Program GO-7354 was originally designed to study LINER nuclei with compact, flat-spectrum radio cores, while the observations under program GO-7403 focused on obtaining black hole masses in a sample of low-luminosity broad-lined AGNs. All of the galaxies are optically classified as LINERs except NGC 3227, which contains a Seyfert 1 nucleus, and NGC 3245, which is a transition object. Properties of all 14 galaxies in the sample are given in Table 1 and details of the observations are  presented in Table 2 .
With the exception of NGC 3998, NGC 4594, and NGC 6500, all of the galaxies from program GO-7354 were observed with the STIS 52x0.1 aperture with no gap between the three adjacent slit positions. NGC 3998, NGC 4594, and NGC 6500 were observed with the same 52x0.1 aperture, but consist of five slit positions, again with no gap between neighboring slit positions. The CCD was read out with binning by two along the dispersion axis, creating a scale of 0.
′′ 0507 pixel −1 along the spatial axis and 1.108 Å pixel
along the dispersion axis. The slit position angle was constrained to be within 15
• of the major axis of the gaseous disk. The G750M grating provided coverage of 6490-7050 Å, which included the [N II] λλ6548, 6583, Hα, and [S II] λλ6716, 6731 lines. For this program, a typical exposure time per position was ∼ 400 s.
Observations of the six galaxies under program GO-7403 were obtained with the STIS 52x0.2 and a spacing of 0.
′′ 25 between adjacent slits (i.e., a gap of 0.
′′ 05 between slits). Two of these galaxies, NGC 1052 and NGC 3227, were observed with seven parallel slit positions, while NGC 3245, NGC 4036, NGC 4278, and NGC 4579 were observed with five slit positions. For these galaxies, the CCD was read out in unbinned mode, and the slit position angle was left unconstrained. With this setting the 2D spectral image has a scale of 0.
′′ 0507 pixel −1 along the slit and 0.554 Å pixel −1 along the dispersion direction. The G750M grating was used to cover 6300-6860 Å, which included the Hα+[N II], [S II] λλ6716, 6731, and [O I] λλ6300, 6364 emission lines. A typical exposure time per position was ∼ 3000 s. The combination of longer exposure times and the use of a wider slit made it possible to map out the NLR to larger radii and at higher signalto-noise ratio (S/N) than for program The data for all 14 galaxies were reduced using the standard STScI pipeline. Dark and bias subtraction, as well as flatfield corrections, were performed, along with the rejection of cosmic-ray events through the combination of multiple subexposures. The data were wavelength and flux calibrated and rectified for geometric distortions. Occasionally a number of hot pixels remained even after the data were run through the pipeline. In those cases, we performed an additional cleaning step by replacing the bad pixel with a local mean value in the flattened data, and then applied the geometric distortion correction to the cleaned images.
In addition to the STIS observations, we obtained Wide Field Planetary Camera 2 (WFPC2) images from the archives in order to examine the nuclear morphology. When available, we retrieved the images from the WFPC2 Associations web site 9 . Otherwise, they were retrieved from the HST archive. In order to remove cosmic rays, "CR-split" observations were combined using the IRAF combine task. If only single exposures were available, they were cleaned using the LA-COSMIC task (van Dokkum 2001) .
Black hole mass measurements have been previously made for three of the galaxies in the sample: NGC 3245 (Barth et al. 2001b ), NGC 3998 (de Francesco et al. 2006 , and NGC 5077 (de Francesco et al. 2008 ). In addition, de Francesco et al. (2008) presented velocity curves for NGC 6500 and IC 989; however, both velocity fields were too complex to model the Spectra were extracted from individual rows of the geometrically rectified 2D images, and the rows were extracted as far out as emission lines were detectable. For the eight galaxies from program GO-7354, the emission lines were typically detectable out to about 0.
′′ 5 from the slit center, and for the six galaxies from program GO-7403, emission lines were measured out to about 1.
′′ 5. Before any fitting was performed, the continuum was removed from the spectrum on a row-by-row basis by fitting a straight line to the continuum regions covering 6280-6380 Å, 6500-6650 Å, and 6700-6750 Å. This continuum fit was then subtracted from the spectrum. In general, a straight line is not a very good continuum model near Hα, but given the low S/N in the continuum at most positions, the small wavelength range, and the AGN dominance in the nuclei of some objects, a proper starlight subtraction could not be performed. During the emission-line fitting process, multiple rows that contained weak emission lines far from the slit center were binned together to improve the S/N.
In order to obtain the emission-line velocity, velocity dispersion, and flux, we fit each spectrum with a set of Gaussians, where the fit was carried out row-by-row with a Levenberg-Marquardt least-squares minimization technique using C. Markwardt's "MPFIT" library in IDL 10 . Single Gaussians were simultaneously fit to all the emission lines present in the spectra that were strong enough to be fit accurately. The fluxes of the [N II] λλ6548, 6583 lines were held at a 3:1 ratio, and all lines were required to have a common velocity. The [N II] lines were constrained to have equal velocity widths. The widths of the [S II] lines were also required to be the same, which was necessary due to the lower S/N in the off-nuclear rows. Although the widths of the two [S II] lines can differ, the effect is small (Filippenko & Halpern 1984; Filippenko & Sargent 1988 λ6300 line, in place of two Gaussians since often these lines were too weak to constrain a multiple-component model. Each set of Gaussians in the multiple-velocity component model was constrained in the manner previously described above for the basic model. Near the nuclear regions, several galaxies in the sample exhibited a broad Hα component in addition to the narrow lines of Hα and [N II] λλ6548, 6583. For these regions, an additional component in the form of either a single or a double Gaussian was added to the fit. If the broad component could not be adequately fit by two Gaussians, we selected points along the broad base of the Hα line and fit a cubic spline to trace the shape of the broad component. This was then subtracted from the spectrum, leaving just the narrow emission lines. A cubic-spline model was needed for several rows while fitting the broad component in NGC 3227, NGC 4278, and NGC 4579. We judged the effectiveness of an additional Hα broad component both by eye and by comparing the reduced χ 2 , where if the reduced χ 2 was improved by 15% or more, we accepted the broad-component fit. Figure 1 shows examples of fits with single or double narrow-line components and with a broad Hα component.
From the model fits, we obtained the velocity, velocity dispersion, and flux for the [N II] λ6583 emission line. In calculating the velocity dispersion, we accounted for the instrumental line width by using observations of the STIS wavelength calibration lamp. Gaussian models were fit to the emission-line profiles of extracted calibration-lamp spectra. The variation in line width as a function of wavelength was insignificant across the spectrum and as a result, we used the average value from measurements of several lines. The instrumental velocity dispersion was σ i ≈ 31 km s −1 for program GO-7403 and σ i ≈ 17 km s −1 for program GO-7354. These instrumental line widths were then subtracted in quadrature from the observed line widths.
RESULTS
The velocity, velocity dispersion, and flux measured from the [N II] λ6583 emission line for 12 of the 14 galaxies is plotted as a function of the position along a single slit in Figures  2a-2n . We show the galaxy's systemic velocity, taken from optical line measurements in the Third Reference Catalogue of Bright Galaxies (RC3) (de Vaucouleurs et al. 1991) , as the dashed line in the radial-velocity plots. For each galaxy, we also calculated the flux-weighted average velocity measured from the largest square aperture possible given the number of STIS slits for the galaxy and the number of rows from which spectra could be extracted. For five galaxies in the sample, the flux-weighted mean velocity differs from the RC3 velocity by > 60 km s −1 . We define the galaxy center (y-offset = 0) to be the row with the largest continuum flux. The peak of the continuum flux coincided with the peak of the Hα broad-component flux in five of the seven broad-line galaxies, and in the cases of NGC 4579 and NGC 3998, the peak broad-component flux was offset from the peak of the continuum by one CCD row, corresponding to 4 and 8 pc, respectively. One possible explanation for the small offset is differential extinction between the continuum and the emission-line flux. Similarly, the peak of the narrow-line emission coincided with the peak of the continuum in five of the seven narrow-line galaxies, but for NGC 4036 and IC 989, the peak of the [N II] λ6583 flux was offset from the continuum peak by one CCD row, corresponding to 5 and 50 pc, respectively. The Hα broad-component flux peak coincided with the narrow-line flux maximum in only two (NGC 1052 and NGC 4278) of the seven type 1 AGNs. In the other type 1 objects, the offset between broad and narrowflux peaks was just one CCD row.
For completeness we include the velocity fields from NGC 3245, NGC 3998, and NGC 5077, although the data have been previously presented by Barth et al. (2001b ), de Francesco et al. (2006 ), and de Francesco et al. (2008 , respectively. We also include the velocity fields for NGC 6500 and IC 989 since de Francesco et al. (2008) present the velocity curves from the central slit positions, while we display the velocity fields from every slit position. Our measurements of the velocity fields from all five of these galaxies are consistent with those results previously published.
For all but two galaxies, a continuum-subtracted Hα+ [N II] image was created by subtracting a scaled WFPC2 702W image, or a scaled combination of F547M and F791W images, from a F658N image. This is shown along with the positions of the STIS slits in the second panel of the set of WFPC2 images at the top of the figures. We verified that the central slit position was placed on the nucleus by examining the peak-up image, which is an undispersed image taken through the slit, and the acquisition image, which is an initial image of the object taken with a larger aperture. We compared the spatial profile of the peak-up image to the spatial profile produced by vertical cuts through the nucleus of the acquisition image, and found similar profiles, indicating that the slit was centered on the nucleus. The 14 galaxies in the sample show a large diversity in their observed velocity fields. Some velocity fields are consistent with rotation but perhaps at a low S/N, some galaxies seem to be in overall rotation with significant random components, some appear to be dominated by irregular motions, and others demonstrate clear evidence for outflows. As mentioned earlier, three galaxies (NGC 3245, NGC 3998, NGC 5077) have velocity fields previously shown to be consistent with circularly rotating disks. While there is no foolproof way to predict which galaxies will contain regularly rotating gas, Ho et al. (2002) determine that the morphology of dust lanes can be a reliable indicator of organized velocities fields. They find that galaxies with smooth, circularly symmetric dust rings often have velocity fields suitable for gas dynamical modeling, while those objects with clearly disorderly dust lanes almost never contain regular velocity fields. Figure 3 shows the [N II] λ6583 surface brightness as a function of projected angular distance from the nucleus, where each point corresponds to a single row measurement. In order to emphasize the trends, we averaged together points within 0.
′′ 1-wide annuli for the galaxies observed under program GO-7403. For NGC 3998, NGC 4594, and NGC 6500, we averaged together points that fell within 0.
′′ 05-wide bins. These averages are plotted as black triangles. The shape of the surface brightness profile varies between galaxies, where some galaxies show a dramatic increase in surface brightness within the innermost regions and other galaxies exhibit a gradual rise in surface brightness over a larger range of radii. However, almost all of the galaxies in the sample do exhibit a centrally peaked surface brightness profile. NGC 3998 shows the sharpest peak in surface brightness, where the [N II] surface brightness falls by about a factor of 58 between r = 0 and r = 0.
′′ 28. Conversely, NGC 4278, NGC 3245, and IC 989 show the flattest profiles, where the [N II] surface brightness decreases by a factor of about 3-4 within the inner 0.
′′ 25. NGC 2911 does not exhibit a central peak in the emissionline surface brightness, although the error bars are large and may mask a weak rise in surface brightness at smaller radii. In general, both type 1 and 2 LINERs have central peaks in emission-line surface brightness.
Radial-velocity maps of each galaxy are shown in Figure 4 . For galaxies having multiple velocity components, we show the radial-velocity map for the velocity component plotted in black in Figures 2a, 2d , 2h, and 2i. In these multiple-slit velocity curves for NGC 1052, NGC 3227, NGC 4278, and NGC 4579, we attempt to label what appears to be coherent kinematic systems by using black and grey colors. However, we cannot definitively say that all black points represent a single component and all grey points represent a separate component. This ambiguity in the identification of coherent velocity components affects the radial-velocity maps in Fig- ure 4 and may cause the velocity field we show to be more chaotic than it is in reality. While the multiple-slit velocity curves presented in Figures 2a-2n contain the same information, the velocity maps show more clearly whether the gas is dominated by rotational motion or chaotic motions.
Below we discuss the velocity fields for each galaxy in the sample, with the exception of NGC 3245 and NGC 3998.
NGC 1052
Overall the gas does not exhibit a regular rotation curve, and the presence of strong outflows can clearly be seen in the STIS data. The multiple velocity components identified in our spectra are spatially coincident with the structure seen in the narrow-band Hα+[N II] emission-line image from Pogge et al. (2000) , who detected an ionization cone at a position angle of 96
• . Two kinematically distinct components are seen in four of the off-nucleus slit positions and correspond to the location of jet-like features seen in the WFPC2 F658N image. The velocity splittings are as large as ∼ 400 − 600 km s −1 . The jet-like feature emerging from the nucleus toward the east is blueshifted by ∼ 560 km s −1 relative to the galaxy's systemic velocity of 1474 km s −1 , and the western jet is redshifted by ∼ 240 km s −1 . In the eastern jet, in slit position 7, the line widths are extremely large, with a velocity dispersion of 600 km s −1 . Previous ground-based spectroscopic work by Sugai et al. (2005) has also found two components to the emission-line profiles, where one component is due to disk rotation at radii greater than ∼ 1 ′′ with an axis of rotation at a position angle of 153
• . The second component is attributed to a bipolar outflow, seen at a radius of ∼1
′′ from the nucleus, whose axis is at a position angle of ∼ 103
• . The blueshifted side of the outflow has a higher velocity of at least −1200 km s −1 relative to the systemic velocity, while the redshifted side has a velocity of 800 km s −1 relative to the systemic velocity (Sugai et al. 2005 ). Additionally, Davies & Illingworth (1986) and Schulz & Henkel (2003) found evidence for outflows on large scales from ground-based spectra.
The fit to the spectrum from the nuclear region of the central slit was improved by the addition of a broad Hα component, as expected since this is a well-known type 1.9 LINER; the broad Hα emission has been shown to be polarized, indicating that the broad-line region is seen in reflected light (Barth et al. 1999) .
Although the velocity map of NGC 1052 and the central slit velocity curve superficially resemble a rotational velocity field, the velocity structure shown in Figure 4 indicates that the NLR is actually dominated by an outflow. The colorcoded velocity map shows only one of the two velocity components, where the component we plot shows redshifted and blueshifted sides that correspond to the jet-like features seen in the WFPC2 image.
NGC 1497
Due to the poor S/N of the spectra, especially from the first slit position, only a few rows in each exposure could be fit. Consequently, it is difficult to determine whether the gas is rotating. However, a velocity gradient of 150 km s −1 is seen across 0.
′′ 15 in the central slit position, and this could be consistent with rotation, although the velocity gradient is not symmetric about the location of the peak of the narrow-line region flux.
NGC 2911
Only a small number of velocity measurements could be made at each slit position due to the low S/N of the spectra. However, the velocity map suggests that the gas is dominated by rotational motion. The central slit position exhibits a gradient of 270 km s −1 across the innermost 0. ′′ 3. With higher quality spectra, this galaxy could be a good candidate for dynamical modeling. The flux-weighted average velocity measured in a 0.
′′ 3 square aperture is 3285 km s −1 , while the systemic velocity taken from RC3 is 3167 km s −1 . Other optical measurements of the systemic velocity given by the NASA Extragalactic Database (NED) span a large range of velocities, ∼ 3030 − 3250 km s −1 . The inconsistencies between the various systemic velocity measurements may be the result of dust obscuration of the galaxy nucleus and one side of the emission-line disk, as a dust lane is visible in the WFPC2 image.
NGC 3227
The velocity field is very complex and chaotic. Two separate kinematic components are seen in all seven slit positions. At some locations, the velocity differences between the multiple velocity components are as large as ∼ 600 km s −1 . Our kinematic mapping of NGC 3227 shows that the NLR contains components with low velocities and low velocity dispersions, as well as components with high velocities and high velocity dispersions. In particular, in the eastern direction in slit positions 1 and 2, one of the components has a velocity of ∼ 300 km s −1 relative to the systemic velocity and a velocity dispersion of ∼ 400 km s −1 . In slit position 7, in the northern direction, one component has a velocity of ∼ 300 − 350 km s −1 relative to the systemic velocity, and a velocity dispersion of ∼ 400 km s −1 . Similar multicomponent structures have been seen in other Seyferts as well, including NGC 4151 Nelson et al. 2000 ).
An additional Hα broad component was fit to spectra in all but the outermost two slit positions. The brightness of the Hα broad component in the central slit position, as well as in the adjacent slit positions 2 and 3, appears to be consistent with a bright point source that has been smeared by the STIS point-spread function (PSF). However, the flux of the broad component found at a Y Offset of −0.
′′ 3 to 0. ′′ 05 in slit position 5, and the broad component flux at a Y Offset of −0.
′′ 25 to 0.
′′ 15 in slit position 6, appear to be in excess of that expected from the wings of a point source. It is possible that NGC 3227 exhibits scattered broad-line region light located in this region to the northwest of the nucleus.
Previous studies of the ionized gas in NGC 3227 have also found chaotic velocity fields, as well as asymmetries and double-peaked profiles of the narrow Hα, [S II], [N II], and [O III] emission lines. These asymmetries were attributed to the superposition of several physically and kinematically distinct components, where the broader component was attributed to outflowing gas (Arribas & Mediavilla 1994; González Delgado & Pérez 1997; García-Lorenzo et al. 2001) . Although strong outflows are seen in the ionized gas, the molecular gas in NGC 3227 appears to be in regular rotation with a major axis at a position angle of 140
• (Schinnerer et al. 2000; Reunanen et al. 2002; Davies et al. 2006; Hicks & Malkan 2007) . Our data show that one of the two velocity components, given by the black points in Figure 2d and shown in Figure 4 , exhibits similar overall features as the molecular gas velocity field presented in Hicks & Malkan (2007) . The redshifted and blueshifted ionized gas in this kinematic component roughly corresponds spatially to the redshifted and blueshifted portions of the molecular gas. While one of the [N II] velocity components appears to trace the general features of the molecular gas, the ionized gas is still highly disturbed and is not participating in simple disk-like rotation.
NGC 4036
The radial-velocity map shows the gas is rotating, although this motion is difficult to recognize from the multiple slit velocity curves alone. Velocities measured from the two slit positions to the southwest of the nucleus are blueshifted by as much as 200 km s −1 , while velocities from slit position 2 are redshifted by 150 km s −1 relative to the systemic velocity of 1397 km s −1 . The central slit position exhibits a velocity gradient of ∼ 300 km s −1 across the inner 0. ′′ 2. Cinzano et al. (1999) Pogge et al. (2000) noted the existence of a complicated filamentary and clumpy structure.
We did not require a Hα broad component in the fit to the spectra in any of the slit positions. However, through groundbased measurements, Ho et al. (1997b) determined that NGC 4036 contained a weak, very low-amplitude, broad Hα component. This disagreement may be the result of variability, but another possibility is that the apparent broad Hα component in the ground-based data arises from the unresolved high-velocity material in the inner NLR.
NGC 4278
From the multislit velocity curves and the velocity map, the gas appears to be in organized motion and displays some characteristics of rotation. However, within the inner 0.
′′ 5, the velocity field appears to be twisted, and may be the result of a counter-rotating core. Another attractive possibility is that this central decoupled structure is related to the parsecscale radio jet seen by Giroletti et al. (2005) . According to Giroletti et al. (2005) , the double-sided jet is seen at position angles of 155
• and −40
• , which suggests that the central kinematic structure seen in the velocity field may be the result of material being pushed by the jet. The central slit position exhibits a velocity curve that is symmetric about the central row and has a gradient of ∼ 400 km s −1 across the inner 0. ′′ 2. Two velocity components were needed to fit some of the spectra in the two outermost slit positions, where the additional component's velocity differed by ∼ 450 km s −1 from the primary component. An additional broad Hα component was fit in the inner regions of the central slit position.
NGC 4579
Both the multislit velocity curves and the velocity map show that the gas is not in regular rotation. A few spectra in the off-nucleus slit position immediately adjacent to the center slit displayed two kinematically distinct components, where the velocity separation is ∼ 450 km s −1 . The nuclear disk may be nearly face-on since the primary velocity component is almost flat at ∼ 1500 km s −1 . In the central slit position, the [N II] velocity dispersion peaks at 440 km s −1 at a separation of 0.
′′ 25 from the central row. A broad component of Hα was detected in the nuclear regions of the central slit as well as in slit position 4. In the STIS data, the nuclear spectrum reveals an asymmetric, very broad Hα component with a full width at zero intensity of ∼ 18000 km s −1 and "shoulders" on the red and blue sides (Barth et al. 2001a ). In their Hα+[N II] narrowband image, Pogge et al. (2000) find complex, clumpy, and filamentary emission, which they liken to a shell or a ring. Ground-based measurements on larger scales also find irregular kinematics (González Delgado & Pérez 1996) . The fluxweighted average velocity measured from a 1.
′′ 2 square aperture is 1465 km s −1 , while the systemic velocity taken from RC3 is 1627 km s −1 . The other optical measurements of the systemic velocity given by NED span a wide range of velocities, ∼1480-1750 km s −1 . ′′ east and west and 1 ′′ south of the nucleus. Emsellem & Ferruit (2000) found that a cut through the [N II] λ6583 velocity map along the galaxy's major axis showed the existence of a strong velocity gradient near the center, and that the gas kinematics within 1 ′′ was decoupled from the gas located in the spiral wisps.
There has been some previous debate as to whether a broad Hα component is present in NGC 4594. Kormendy et al. (1996) concluded that such a component existed; on the other hand, both Ho et al. (1997a) and Nicholson et al. (1998) were able to reproduce the Hα+[N II] blend with only narrow components. In our analysis, an additional broad Hα component improved the fit to several of the nuclear rows of the central slit position. We also tried to fit multiple narrow components to each of the Hα, [N II], and [S II] lines without a broad component, but failed to find a satisfactory result. However, the Hα+[N II] lines are severely blended together and the S/N is low in the central rows, so we are unable to conclude that a broad component is definitely required.
NGC 5077
The velocity curves and the radial-velocity map show that the gas is likely to be in regular rotation. This is in agreement with de Francesco et al. (2008) , who used the same archival STIS dataset to perform gas dynamical modeling and determined the black hole mass to be M BH = 6.8 −1 across the nucleus. The spectra from the off-nucleus slit positions had such low S/N that only a single velocity measurement could be made. Unfortunately, the poor quality of the spectra precludes detailed kinematic modeling of the gas.
NGC 6500
The velocity field from the multiple slit positions is irregular and not consistent with pure circular motion. Based upon the velocity map, the gas does appear to be dominated by rotation, though with some additional random components. This is in agreement with de Francesco et al. (2008) , who also find complex velocity curves and departures from regularly rotating gas, but they do note a general rotation trend from the central slit position. They suggest that the complicated velocity curves are the result of a nuclear expanding bubble. González Delgado & Pérez (1996) detected multiple velocity components out to 1 kpc away from the nucleus, indicating that the extended NLR is experiencing an outflow.
IC 989
The S/N is very low and velocities could only be measured at a few positions, so the kinematic state of the gas is not well constrained. With the same archival STIS dataset, de Francesco et al. (2008) note that the central slit position shows overall rotation with blueshifted gas southwest of the nucleus and redshifted gas northeast of the nucleus. They suggest the presence of a counter-rotating nuclear gas disk since the velocity gradient is reversed at the center. Alternatively, this may indicate the presence of a radial flow component. lines were not present in the NGC 3998 spectra since the grating tilt was set to provide coverage of 6490-7050 Å, so only the [S II] ratio and the electron density are plotted as a function of distance from the nucleus. To examine the overall trends in electron density with radius, we computed average [S II] λ6716/λ6731 ratios in 0.
′′ 1-wide radial bins (or 0.
′′ 05-wide bins for NGC 3998). With the radial averages of the [S II] λ6716/[S II] λ6731 ratio, the electron density as a function of radius was calculated using the IRAF task temden assuming a temperature of 10,000 K. In the instances where velocity splitting was present, the secondary component was too weak to produce an independent measurement of the electron density, and the two components were summed before the [S II] ratio was calculated. The remaining eight LINERs not included in Figure 5 have such large uncertainties in the density measurements that no information on the density structure could be extracted from the data.
Significant density gradients are seen in NGC 1052, NGC 4278, NGC 3998, and NGC 4579. Measurements of the density structure in NGC 4579 have been previously presented by Barth et al. (2001a) . In these galaxies, the electron density increases from ∼ 200 − 900 cm −3 in the outer regions to ∼ 1700 − 16, 000 cm −3 at the center. In contrast to these four galaxies, NGC 4036 does not exhibit any systematic change in n e with respect to radial distance from the center or a central spike in density. It is interesting to note, however, that this galaxy did not need a broad Hα component to fit the central spectrum. Among the objects with a sufficient S/N to map n e from the [ (Ferland et al. 1998) to generate a few grids of simple photoionization models. In particular, we used the AGN continuum model that takes as free parameters the temperature of the thermal big blue bump component, the UV (2500 Å) to X-ray (2 keV) spectral slope α ox , and the power-law slopes of the low-energy part of the big blue bump (α uv ) and of the X-ray continuum (α x ). We left the thermal component temperature, α uv , and α x at their default values (T = 150, 000 K, α uv = −0.5, α x = −1). The α ox parameter was varied over −0.6 to −1.6 in increments of 0.2, bracketing the typical range for low-luminosity AGNs (Ho 1999) . Models were computed for a single plane-parallel slab of constant-density gas either at solar and twice solar metallicity, with gas density ranging from n H = 10 2 cm −3 to 10 6 cm −3 , and ionization parameter ranging from log U = −4 to −2. We calculated models that did and did not include dust grains.
From these grids of photoionization models, we found small 
The smaller [O I]/[S II
] ratio for α ox = −1.6 is expected since the increased UV flux relative to X-ray flux results in a less extended partially ionized zone. The models where solar metallicity was used and where dust was included showed qualitatively similar results to the models presented in Figure 6 for the low ionization parameters, where densities greater than ∼ 10 4 cm −3 were needed in order to produce an [O I]/[S II] ratio of 1.0. Thus, while the electron density cannot be directly determined from the [O I]/[S II] ratio, the rise in the line ratio seen in NGC 1052, NGC 4278, and NGC 4579 gives strong evidence for a steep inner rise in density.
The single Seyfert galaxy in the sample, NGC 3227, exhibits a density gradient over a portion of the NLR, with n e ≈ 600 cm −3 in the outer regions and n e ≈ 13, 000 cm −3 at a radius of 10 pc. The electron density then decreases at the nucleus to ∼ 2800 cm −3 . Additionally, the [O I]/[S II] ratio rises toward the nucleus to 0.8 ± 0.1 at a radius of 10 pc, then decreases to 0.4 ± 0.1 at the center.
Overall, the data from NGC 1052, NGC 3998, NGC 4278, and NGC 4579 provide clear evidence that Type 1 LINERs contain a radially density-stratified NLR. The detection of density gradients in Type 1 LINERs is consistent with photoionization models of LINERs. It also appears that density gradients can persist even in the presence of strong outflows such as those seen in NGC 1052 and those seen over a portion of the NLR in NGC 3227. Moreover, these five broadlined AGNs exhibit similar density structure as can be seen in Figure 7 , where we show the electron density as a function of projected radial distance from the nucleus for the five AGNs. We fit a power law of the form n e = n 0 (r/1 pc) α to the density measurements from each galaxy separately. We calculated the average slope and normalization, as well as the standard deviation for each of the two parameters, and found n 0 = 5370 ± 2495 cm −3 and α = −0.60 ± 0.13. Although there is a large range in the normalization values between the five broad-lined AGNs, the density measurements are characterized by a similar slope.
In order to determine whether unresolved density gradients exist even on the smallest angular scales probed by STIS, we examine the nuclear spectrum for evidence of a correlation between line width and critical density for collisional deexcitation (e.g., Filippenko & Halpern 1984; Filippenko 1985) . The line-width-n crit relationship implies that the NLR has radial gradients in velocity and density, where the broader emission lines arise from gas closer to the black hole. In Figure 8 In contrast, NGC 3227 shows a decreasing FWHM with increasing critical density for both the high velocity dispersion and low velocity dispersion Gaussian components. The decreasing line width with increasing critical density indicates that the lowest density gas is actually moving the fastest, which may be the result of the strong outflow in NGC 3227. It is also possible, however, that this unusual trend seen in the Seyfert NGC 3227, as well as the decrease in the electron density seen in the inner region in Figure 5 , may not be real and may be due to an inadequate fit to a rather complicated nuclear spectrum. Without additional Seyferts in the sample, or higher luminosity AGNs similar to NGC 3227, it is impossible to determine whether this is an anomalous result or a more common finding related to the properties of the AGN. With the exception of the Seyfert galaxy NGC 3227, a line-width-n crit relationship can be observed even on the smallest STIS scales corresponding to ∼ 8 pc, making the line-width-n crit relationship a generic property for LINERs. We are therefore seeing unresolved density structure, providing further evidence that the density continues to rise even within the innermost ∼ 8 pc in most LINERs.
Aperture Size and Line Width
Another question that can be addressed with our measurements concerns the variations in emission-line width with aperture size. Such an analysis is useful in determining the scales over which the bulge dominates the NLR kinematics in low-luminosity AGNs. In the past, it has been assumed that ground-based observations sample NLR gas that is kinematically dominated by the virial motion in the bulge potential (Nelson & Whittle 1996) . However, as discussed by Laor (2003) , low-luminosity AGNs have a more compact NLR whose kinematics may instead be dominated by the black hole. Rice et al. (2006) examined narrow-line widths as a function of aperture size using single STIS slit observations of a sample of Seyfert galaxies. They found most of the galaxies exhibited a constant or increasing FWHM with increasing aperture size. Our sample allows us to perform a similar analysis on low-luminosity AGNs. We are able to considerably improve upon the Rice et al. (2006) analysis by using the STIS multislit observations to study the line-width variation within square apertures of increasing size, eliminating the biases introduced by studying only a relatively narrow and randomly oriented portion of the velocity field.
For the six galaxies from program GO-7403, we choose square apertures of 0.
′′ 2, 0. ′′ 7, 1. ′′ 2, and 1. ′′ 7 on a side, and for the eight galaxies from program GO-7354 we used square apertures 0.
′′ 1, 0. ′′ 3, and 0. ′′ 5 on a side. The sizes of the apertures were chosen such that the width of an entire STIS slit fell within the aperture. We then used the results of the spectral fitting to the narrow [N II] λ6583 emission line and summed together the Gaussian components that fell within the various aperture bins. We characterized the profile of the summed Gaussians in each aperture by measuring the line width at 50% of the peak height, thus defining a FWHM for the summed line profile. The FWHM was measured directly from the summed model, not from a Gaussian fit to the summed model.
The quantity FWHM/2.35 is plotted against half the length of the square aperture size (i.e., the "radius" of the aperture) in Figure 9 . We plot FWHM/2.35 in order to compare with the bulge stellar velocity dispersion. Also included in the plots is an additional line-width measurement for [N II] λ6583 from a ground-based 2 ′′ ×4 ′′ aperture given by Ho et al. (1997a) for all but three galaxies in our sample. The 2 ′′ ×4 ′′ aperture is taken to be an effectively 3 ′′ square aperture and is plotted at a radius of 1.
′′ 5. Additionally, we found ground-based measurements of the bulge stellar velocity dispersion from the literature for 13 of the 14 galaxies in the sample. These values are listed in Table 1 and are plotted in Figure 9 as the dashed horizontal lines. We estimated the radius of the sphere of influence of the supermassive black hole, given by r g = GM BH /σ 2 * , in each of the 13 galaxies for which a stellar velocity dispersion measurement could be found. We used the Tremaine et al. (2002) M BH -σ * relation to estimate the black hole mass in all of the galaxies except NGC 3227, NGC 3245, NGC 3998, NGC 4594, and NGC 5077. For these galaxies we used black hole mass measurements from the literature ( Table  1 ). The sphere of influence was then converted into an angular scale using the distances listed in Table 1 and plotted as the dotted vertical lines in Figure 9 .
For most of the galaxies in the sample, the [N II] velocity dispersion peaks within the black hole sphere of influence and then decreases in larger apertures, approaching the bulge stellar velocity dispersion. This implies that on scales accessible to ground-based measurements, the width of the lowionization lines, such as [N II], is set by the bulge and not by the black hole. The work by Laor (2003) suggested that in low-luminosity AGNs, the NLR may be dominated by the black hole and not the bulge. However, the arguments put forth by Laor (2003) involved the [O III] line, which due to the higher ionization and higher critical density, originates from a region closer to the black hole than the [N II] line. Also, our finding that, for most galaxies in the sample, the velocity dispersion is largest within the black hole sphere of influence supports the idea that STIS central line-width measurements trace the black hole mass, and can therefore be used to place upper limits on black hole masses in nearby galaxies Beifiori et al. 2007) .
NGC 1052, NGC 3227, and NGC 3245, however, show a different trend, where the FWHM increases with aperture size. Both NGC 1052 and NGC 3227 contain successively wider or roughly constant [N II] narrow lines for the increasing STIS aperture sizes, but a smaller FWHM for the groundbased aperture. In the cases of NGC 1052 and NGC 3227, the strong radial motions create large velocity splitting between components, causing an increase in the FWHM. The smaller line width seen in the ground-based aperture may be the result of the outflows decelerating at larger radii, as described in the outflow cone models by .
An initial expectation for the behavior of line width with aperture size for gravitationally dominated gas may be a decreasing FWHM with increasing aperture size. This is reasonable since most of the ionized gas flux comes from a region close to the black hole, where the gas is moving the fastest and thus has the largest line width due to unresolved rotation. However, the line-width variation with aperture size in NGC 3245 clearly disagrees with the above expectation, since the gas in NGC 3245 is known to be in near-perfect disk-like rotation (Barth et al. 2001b) . In order to gain a more complete understanding of line-width variation with aperture size, we constructed a toy thin-disk model for gas in circular rotation. First, we generated a model velocity field on a grid where each model pixel was 0.
′′ 00507 on a side (i.e., 10× oversampled relative to the STIS pixel size). The velocity field is set by the black hole mass, the disk inclination angle, and the stellar mass profile. We used a Hernquist (1990) model to describe the stellar mass contribution. The intrinsic line-of-sight velocity profiles were assumed to be Gaussian before passing through the telescope optics, and were calculated on a velocity grid with a bin size of 25.24 km s −1 , in order to match the STIS pixel scale. The model velocity field was then projected onto the plane of the sky, and was synthetically "observed" in a manner that closely matches the STIS observation. This synthetic observation involved summing the intrinsic line-of-sight velocity profiles at every point in the disk and including the blurring introduced by the nonzero STIS pixel size and the telescope PSF. In particular, the line-of-sight velocity profiles were weighted by the emission-line surface brightness profile, modeled by the function S(r) = S 0 + S 1 e −r/ro . We included an intrinsic velocity dispersion, similar to those observed in other early-type galaxies (van der Marel & van den Bosch 1998), by setting the widths of the line-of-sight velocity profiles according to σ(r) = σ 0 + σ 1 e −r/ro . Finally, we accounted for the telescope PSF by using Tiny Tim (Krist & Hook 2004) to generate a 0.
′′ 2×0. ′′ 2 subsection of the full STIS PSF. The PSF was subsampled to match the model pixel grid and computed for a monochromatic filter passband at 6600 Å. Each velocity slice of the pixel grid was convolved with the PSF. These modeling steps are a simplified version of the modeling described in detail by Barth et al. (2001b) . For our purposes, this synthetic observation involved placing a single STIS slit with increasing aperture lengths at different angles measured from the gaseous disk major axis in order to mimic the Rice et al. (2006) analysis. We additionally placed square apertures of increasing size over the model velocity field to replicate our measurements previously discussed. In both instances, we summed the line profiles that fell within the various apertures and calculated the FWHM of the summed profile.
As an example, in Figure 10 we show the results of the toy model using the properties of NGC 3245 and NGC 3998 as the input parameters. We selected these galaxies because in both cases the gas is known to be in circular rotation but the behavior of line width versus aperture size is quite different for the two objects. We used the black hole mass and inclination angle determined from the models of Barth et al. (2001b) and de Francesco et al. (2006) , and we choose the Hernquist (1990) bulge normalization and the scale radius such that the toy model velocity field would match the observed velocity field as closely as possible for the outermost velocity measurements. Similarly, we determined the parameters of the emission-line surface brightness profile by requiring the profile to match the observed [N II] flux distribution. Also, for NGC 3245, the parameters of the function describing the widths of the line-of-sight velocity profiles were given by Barth et al. (2001b) .
Note that de Francesco et al. (2006) did not include any intrinsic velocity dispersion in their model of NGC 3998. We therefore first generated disk models using only a small constant intrinsic line width of σ 0 = 20 km s −1 . We found an overall trend that qualitatively matched the data, but the line widths overall were too small, as can be seen in Figure 10 , and the line profile was double peaked in each of the apertures. Since a double-peaked line profile is not seen in the data, we instead included an intrinsic velocity dispersion with the parameters σ 0 = 220 km s −1 , σ 1 = 100 km s −1 , and r o = 10 pc. We chose this intrinsic velocity dispersion since it produced a central line width more consistent with the data and a single-peaked line profile in each of the apertures. Such values for the intrinsic velocity dispersion are not unreasonable given previous results of disk modeling by van der Marel & van den Bosch (1998) and Barth et al. (2001b) . Moreover, we stress that we are employing a simplified version of the disk modeling; a complete treatment, including a more appropriate emission-line surface brightness profile and a more realistic model of how the light passes through the telescope optics, would change the values of the intrinsic velocity dispersion parameters needed to reproduce the observed line widths. The top panels for both NGC 3245 and NGC 3998 in Figure  10 are the results from using progressively larger square apertures. Since we adopted a simplified disk model, the models in Figure 10 do not exactly numerically match the observational data. However, with our model, we are able to reproduce the qualitative behavior of line-width variation with aperture size. The model shows that the line width increases with increasing aperture size for NGC 3245, and the FWHM decreases with increasing aperture size for NGC 3998. The additional plots in each column are the results of using a single STIS slit, at an orientation that is aligned along the major or minor axis of the gaseous disk. Clearly, the orientation of the single slit not only affects the numerical values of the line widths, but also the general behavior of the line-width variation with aperture size, as can be seen in NGC 3245. In both cases, the disk models always produced a monotonic trend with line width, either an increasing or decreasing line width with increasing aperture size.
These models demonstrate how either an increasing or decreasing line width with increasing aperture size can be seen for gravitationally dominated gas. NGC 3245 contains a massive bulge that produces large circular velocities at distances far from the nucleus. While this is also true for NGC 3998, NGC 3245 has a flatter emission-line surface brightness profile with relatively more flux at larger radii than in NGC 3998, as can be seen in Figure 3 . Additionally, the gaseous disk in NGC 3245 is highly inclined at i = 63
• , and the disk in NGC 3998 is less inclined with i = 30
• . The combination of the flatter surface brightness profile, the highly inclined disk, and the massive bulge of NGC 3245 results in the contribution of a significant amount of gas with large circular velocities further away from the nucleus. Consequently, the line width increases with increasing aperture size.
Therefore, based upon the results of the toy model and the analysis of the observational data, the overall behavior of line width with aperture size is not a unique indicator of the kinematic state of the gas. Outflowing gas can give an increasing line width with aperture size, as seen in NGC 1052 and NGC 3227, but decelerating outflows could produce a decreasing trend in line width with aperture size as discussed by Rice et al. (2006) . Similarly, rotation can generate either a decreasing or increasing line width with increasing aperture size. Thus, while the Rice et al. (2006) results are useful for identifying which aperture sizes yield similar stellar and gas line widths, our results show that measurements such as these are not necessarily useful as an indicator of whether the line widths are primarily virial in origin.
Finally, many previous studies have examined the possible role of outflows and nongravitational motions to explain the scatter in the σ g -σ ⋆ relationship. However, our modeling and data have shown that, even for galaxies whose NLR gas is in overall rotation and dominated by virial motion, the gas line widths can differ significantly from the stellar velocity dispersion, as seen in NGC 3245 and NGC 3998. We find that the gaseous disk inclination, the surface brightness distribution, and the aperture size and shape are important factors that also most likely contribute to the scatter seen in the σ g -σ ⋆ relationship.
CONCLUSIONS
We have used STIS data to measure detailed velocity, velocity dispersion, flux, and line-intensity ratio information within ∼ 100 pc from the nucleus of 14 nearby galaxies. All of the galaxies harbor low-luminosity AGNs, 13 of which are classified as LINERs and one of which is a Seyfert. We see a large diversity in the velocity fields of the 14 galaxies, where simple disk rotation is not a common state. Only a few galaxies have definite disk rotation, while some others have possible disk rotation but the emission-line S/N is too low to clearly determine the kinematic state of the gas. Some velocity fields are dominated by irregular motions, some show an overall rotation but with large random components, and others clearly exhibit outflows. Dynamical modeling of NGC 2911 and NGC 4594 to determine black hole masses may be possible and worthwhile, although chaotic and disorganized motion will limit the accuracy of mass measurements.
Through the [S II] λ6716/[S II] λ6731 diagnostic, we were able to detect significant electron-density gradients in four (NGC 1052, NGC 3998, NGC 4278, and NGC 4579) of the five LINERs having a sufficient S/N. Moreover, the electrondensity gradients in these objects share a similar shape that can be described by a power law with a slope of −0.60 ± 0.13. A similar increase near the nucleus was seen in the [O I]/[S II] line ratio for the first three of these galaxies. These results demonstrate that density gradients within the inner ∼ 20 pc are common in type 1 LINERs. This is consistent with expectations from photoionization models of LINERs and from ground-based detections of correlations between line width and n crit in LINERs. We find that the density gradients persist in NGC 1052 and over a portion of the NLR in NGC 3227, even in the presence of strong outflows that clearly have a large impact on the NLR gas as seen through the disorganized velocity fields with multiple velocity components. We also see evidence for correlations between line width and n crit in most LINERs even on the 0. ′′ 1 scales probed by STIS. Measurements of the STIS spectra additionally provided a means to study the [N II] λ6583 narrow-line width variation with spectrograph aperture size. For most galaxies in our sample, the emission-line velocity dispersion peaks within the black hole sphere of influence, then decreases in larger apertures, approaching the bulge stellar velocity dispersion. This trend is consistent with, but does not uniquely imply, virial motion. The increasing line width with aperture size seen in NGC 1052 and NGC 3227 is due to the outflows that dominate the NLR kinematics. In NGC 3245, the increase is the result of the combination of the galaxy's fairly flat emission-line surface brightness profile, the galaxy's massive bulge, and the highly inclined gaseous disk. NGC 3245 demonstrates that even gas in pure disk rotation can exhibit an increasing line width as a function of aperture size.
While work by Boroson (2005) and Greene & Ho (2005) provide evidence for a connection between the Eddington ratio and kinematic disturbance in the NLR, which may reflect an underlying trend of outflow-dominated NLRs being more predominant at high AGN luminosities, our sample of galaxies is too small and does not span a sufficiently wide luminosity range to arrive at such a conclusion. Since such a relationship would be helpful in understanding AGN feedback and the effects on host-galaxy properties, further investigation, ideally with IFU data on a much larger sample of AGNs spanning a wide range of luminosities, is needed.
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NOTE. -Morphological types and distances are taken from the NASA Extragalactic Database (NED), where the distances are derived using the Mould et al. (2000) Virgo + Great Attractor + Shapley Supercluster Infall velocity field model. Recession velocities come from the optical line measurement of the Third Reference Catalogue of Bright Galaxies (RC3) (de Vaucouleurs et al. 1991) . Spectroscopic classifications come from Ho et al. (1997a) , where S = Seyfert nucleus, L = LINER, T = Transition object, and the number next the class specifies the type. Type 2 objects have no detectable broad lines, type 1.9 objects show a broad Hα component, and type 1.5 objects exhibit broad Hα and Hβ lines. An uncertain spectroscopic classification is given by ":". The spectral classifications marked with an asterisk were based upon whether a broad Hα component was seen in the data from program GO-7354 and were not taken from Ho et al. (1997a) . Black hole masses, unless marked, were estimated using the Tremaine et al. (2002) MBH − σ * relation. The black hole masses for NGC 3227, NGC 3245, NGC 3998, NGC 4594, and NGC 5077 were determined through dynamical measurements. Hα luminosities were calculated using the distances listed in column (4) and the Hα flux taken from Ho et al. (1997a) and Ho et al. (2003) , except for those objects marked with a cross: NGC 1497, NGC 3227, NGC 5635, and IC 989. The Hα luminosities for these four objects were calculated from the flux measured within the largest aperture that could be constructed given the number of STIS slit positions for the galaxy and the number of rows from which spectra could be extracted. a Davies et al. 2006. b Barth et al. 2001b. c . Spectral rows that were binned together in order to improve the S/N are shown with error bars in the x-direction, where the error bars denote the radial range over which the spectra were extracted. The grey points represent separate velocity components. The horizontal dashed line shows the galaxy's systemic velocity that was taken from optical line measurements in RC3. The positive and negative y-offsets correspond to the spectra extracted from the rows above and below the central row, respectively, when the slits are oriented such that the STIS instrumental y-axis points directly upward. Thus, the bottom half of the slit drawn over the F658N WFPC2 image corresponds to the left side of the velocity, velocity dispersion, and flux plots. The length of the slits in the same diagram corresponds to the length over which we could measure the emission lines. The upper-right panel shows the spectrum extracted from the nuclear region of the central slit, where the flux density is in units of 10 −18 ergs s −1 cm −2 Å −1 . No WFPC2 continuum images were available. The black hole sphere of influence for each galaxy is plotted in the dotted vertical line and the bulge stellar velocity dispersion for each galaxy is shown by the dashed horizontal line. The variation in line width with aperture size in the top set of plots was found using successively larger square apertures. For NGC 3998, the black filled squares are the result of using a disk model with a radially dependent intrinsic velocity dispersion, while the grey open squares are the result of using a model with a small constant intrinsic velocity dispersion. The bottom two sets of plots were generated by sampling the modeled velocity field with a single slit of width 0. ′′ 2 for NGC 3245 and 0. ′′ 1 for NGC 3998, with progressively longer lengths. The single STIS slit was aligned along the major axis of the gaseous disk for the middle set of plots, and along the minor axis for the lower panels. The abscissa represents half of the aperture size in arcseconds.
